Reduction of type II taste cells correlates with taste dysfunction after X-ray irradiation in mice.
Taste dysfunction that develops after radiotherapy for head and neck cancer impairs patients' quality of life. Although taste cells have been shown to degenerate after exposure to X-ray irradiation, the alteration in taste cell population is unclear. This study investigated the histopathological change of taste bud structure and the taste cell population in X-ray irradiated mice. The head and neck region of C57BL/6J male mice was exposed to a single 15 Gy dose of X-ray irradiation and a chronological histopathological analysis of the circumvallate papilla was performed. Preference for sweet taste was measured using the two-bottle preference method. The histological analysis of the circumvallate papilla revealed that the basal cells had almost disappeared, but that there was not clear change in the spindle-shaped taste cells on day 4 after irradiation. The number of taste cells had decreased on day 8, and then remained unchanged until day 20, after which they increased and recovered to their original number by day 24. There was a more marked decrease in the number of alpha-gustducin-positive type II taste cells than in the number of serotonin-positive type III taste cells. Preference for sweet taste measured by the two-bottle preference method was decreased in parallel with taste cell number. These findings suggest that X-ray irradiation disrupts the basal cells, resulting in a decrease of the number of taste cells, particularly type II taste cells, which may be the cause of radiotherapy-induced taste dysfunction.